of numerous valid paths to reach destinations, not just the best way. This should be done without imposing excessive control over the maintenance of these routes.
The availability of multiple paths between an origin and a destination can be used to obtain the following benefits: Fault Tolerance: the introduction of redundancy in the network or the provision of backup paths to be used in the event of a fault [4] are forms of introducing fault tolerance at routing level in mesh networks. To this end, some techniques can be applied as packet recovery [5] , which involves modifying the path of a packet if the actual path is interrupted. Improved throughput: In a mesh network, some connections may have limited bandwidth. Single-route routing may not provide enough bandwidth for a connection. Therefore, using multiple paths simultaneously to route data can be a good approach to meeting the bandwidth requirements of some applications. By increasing throughput, you get a reduced end-to-end delay and improve service quality [6] .
RELATED WORK
In [2] , Perkins et al. used a flooding technique to find a shortest route but it is not always useful for energy consumption where detected routes have no sufficient energy to send data between a source and the destination. Otherwise, we always assume that the energy capacity of nodes is a critical resource and it should be consumed in a way to ensure a longest lifetime of the network.
In [2] , AlShawi et al. proposed a new routing method for WSNs to extend network lifetime using a combination of a fuzzy approach and an A-star algorithm. The proposed method aims to determine an optimal routing path from the source to the destination by favoring the highest remaining battery power, minimum number of hops and lowest traffic load, and balancing between them in order to extend the network lifetime as much as possible. However, this method requires a localization support which imposes significant overhead in terms of communication and computational complexity.
The approaches in [4] , Montoya et al. implemented a multi-path technique to balance the power consumption in order to extend the lifetime of the WSN. The proposed heuristic technique implements a mechanism to construct a path, choosing the next communicating sensor node according to its distance and Received Signal Strength Indicator (RSSI) level. Additionally, while a path is constructed, the algorithm avoids cycles and has the ability to reconstruct the path once the discovering route has arrived to a leaf. As soon as several paths from the same target reach a particular sink, this node performs an energy balancing strategy which consists in deciding on the amount of flow to transmit on each of the paths.
In [5] , Kacimi presented two approaches. First, a traffic load balancing technique is used to optimize the energy consumption of the nodes in a grid topology with a base station at a corner. Subsequently, a distributed heuristic algorithm is proposed to combine load balancing with transmission power control in order to find the good traffic proportions between the nodes to ensure a best balance of their energy consumption. However, this method works only for a grid topology.
In [6] , Jha et al. dicussed about the working of proposed energy efficient bandwidth aware shortest path routing protocol for multipath routing in wireless sensor network. The proposed algorithm is based for choosing energy efficient shortest path. In routing algorithm, route that have shortest path among multipaths selected by particle swarm optimization algorithm. Among these shortest paths, that path is selected which require minimum route selection parameter.
In [7] Ming et al. proposed an Energy-Efficient Multi-path Routing Protocol (EEMRP), which searches multiple node-disjoint paths and employs a load balancing method to assign the traffic over each selected path. Both the residual energy level of nodes and the number of hops are considered to be incorporated into the link cost function. The link cost function is used by the node to select the next hop during the path search phase. Furthermore, since EEMRP only takes care of data transfer delays, the reliability of successful paths is sometimes limited. In [8] , Liu et al. propose an Energy Balancing and unequal Clustering Algorithm (EBCAG), which partitions the nodes into clusters of unequal size, where each sensor node maintains a gradient value, which is defined as its minimum hop count to the sink. The size of a cluster is decided by the gradient value of its cluster head, and the data gathered from the cluster members should follow the direction of the descending gradient to reach the sink. However, this approach is based on a WSN with uniform distribution. In some real-world applications, the approach of uniform sensor distribution may not be technically or practically feasible. In [9] , Abdelkader et al proposed a multipath routing algorithm based on the residual energy of the network. This setting is based on the number of hops in each node to find the easiest path and place it in the routing table. The main idea of this algorithm comes from the ant colony optimization (ACO).
METHODOLOGY
What we describe here is our contribution to define multiple routes between a given node ni and the source node (eventually the sink node) by selecting a subset of all existing routes. The defined technique is inspired from two concepts one is particle swarm optimization as well as successive interference cancellation.
The flow chart of proposed algorithm is discussed below:
Steps of Proposed Algorithm
Step 1: Send RREQ from source node Step 2: Receive route reply from neighbor nodes Step 3: Establish different paths from source to destination Step 4: Calculate 'n' shortest paths using successive interference cancellation
Step 5: Choose one among all shortest paths using modified PSO algorithm
Step 6: Reserve remaining shortest path for future reference Step7: Forward Data packets Successive interference cancellation (SIC) Successive interference cancellation (SIC) may be a well-known physical layer technique [13] . Briefly, sic is that the ability of a receiver to receive 2 or more signals at the same time (that otherwise cause a collision in today's systems). attack is feasible as a result of the receiver could also be able to decode the stronger signal, deduct it from the combined signal, and extract the weaker one from the residue.
Our key observations could also be summarized as follows: In the case of distinct receivers (T1→R1 and T2→R2), the gains from sic are marginal. In the case of common receivers (T1→R1←T2), sic could provide modest MAC layer throughput gains if transmitters are rigorously coordinated with techniques like transmitter pairing and power reduction. However, somewhat counter-intuitively, the throughput gain is maximized once the system is forced to operate below the physical (PHY) layer capability. We notice that these behaviors hold even below numerous real-world network architectures (e.g., enterprise WLANs, wherever multiple APs are connected via a wired backbone). 
 Update the position of particle, X t+1 id using Equation (10)
The Advantages of Proposed Approach are End to End Delay is less, Energy consumption is reduced due to fact that the routes that are discovered are very less.
RESULT ANALYSIS
In this research work the MATLAB tool is used to simulate and verify the validity of MPSO-SIC optimized multipath routing protocol. The result analysis is performed with variable number of packets. The residual energy is calculated as: Depending on the distance between transmitter and receiver, multiple fade and free space channel patterns are used. The free space model (loss of power, d 2 ) is mainly used for communication, while the power loss model d 4 is used for communication between nodes. The radio energy consumed by the transmitter to transmit a 1bit message at a distance d is: 
Figure1. Residual Energy Analysis with 100 Packets
In figure 1 , the result analysis is performed for 100 packets and it is concluded that MPSO-SIC optimized multipath routing protocol outperforms better with respect to shortest multipath routing protocol.
Figure2. Residual Energy Analysis with 200 Packets
In figure 2 , the result analysis is performed for 200 packets and it is concluded that MPSO-SIC optimized multipath routing protocol outperforms better with respect to shortest multipath routing protocol.
Figure3. Residual Energy Analysis with 300 Packets
In figure 3 , the result analysis is performed for 300 packets and it is concluded that MPSO-SIC optimized multipath routing protocol outperforms better with respect to shortest multipath routing protocol.
Figure4. Residual Energy Analysis with 400 Packets
In figure 4 , the result analysis is performed for 400 packets and it is concluded that MPSO-SIC optimized multipath routing protocol outperforms better with respect to shortest multipath routing protocol.
Figure5. Residual Energy Analysis with 500 Packets
In figure 5 , the result analysis is performed for 500 packets and it is concluded that MPSO-SIC optimized multipath routing protocol outperforms better with respect to shortest multipath routing protocol.
CONCLUSION
The proposed algorithm uses SIC value of nodes as a parameter to find optimum paths using modified particle swarm optimization. Among these selected paths, only one optimum path is selected which reduces the energy requirement of the network. The MPSO-SIC algorithm selects energy efficient route among different shortest paths. The performance of the proposed algorithm is compared with multipath AODV routing protocol and concluded that PSO optimized energy efficient path is more efficient with respect to remaining energy of the network.
